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Recommendations

Major Recommendations
The definitions for the strength of the recommendations (strong, conditional) and the quality of evidence (high, moderate, low, very low) are
provided at the end of the "Major Recommendations" field.

Women Aged 50-69 Years

Well-resourced Settings

In well-resourced settings, the World Health Organization (WHO) recommends organized, population-based mammography screening
programmes for women aged 50 to 69 years if the conditions for implementing an organized programme specified in this guide are met by the
health-care system, and if shared decision-making strategies are implemented so that women's decisions are consistent with their values and
preferences. (Strong recommendation based on moderate quality evidence)

WHO suggests a screening interval of two years. (Conditional recommendation based on low quality evidence)

Justification: Where feasible and affordable, organized mammography screening programmes represent so far the only population-based strategy
that can reduce breast cancer mortality in women aged 50 to 69 years in well-resourced settings. While the balance between benefits and harms
appears to be in favour of benefits, there is uncertainty as to the magnitude of the harms – particularly overdiagnosis and overtreatment. Breast
cancer mortality is apparently decreasing in higher-income countries that have implemented mammography screening programmes, with the
reduction probably due to both early detection and effective diagnosis and treatment. In addition, an organized screening programme, as opposed
to an opportunistic screening programme, is able to ensure more efficient use of resources and equitable access to screening and management



services.

Screening every two years seems to provide the best trade-off between benefits and harms. Further research is required to evaluate the effect of
screening intervals.

Limited Resource Settings with Relatively Strong Health Systems

In limited resource settings with relatively strong health systems, WHO suggests considering an organized, population-based mammography
screening programme for women aged 50 to 69 years only if the conditions for implementing an organized programme specified in this guide are
met by the health-care system, and if shared decision-making strategies are implemented so that women's decisions are consistent with their values
and preferences. (Conditional recommendation based on moderate quality evidence)

WHO suggests a screening interval of two years. (Conditional recommendation based on low quality evidence)

Justification: There is no direct evidence that mammography screening programmes are effective in limited resource settings with weak or relatively
strong health systems. However, in many such settings breast cancer has become an important public health problem (with high incidence and
mortality rates) that justifies an early-detection programme being put in place. Organized mammography screening programmes for women aged
50 to 69 years could be a viable option in some limited resource settings with relatively strong health systems (e.g., various upper-middle-income
countries), provided the WHO conditions for an organized, population-based programme are fulfilled. Taking into consideration the experience
from higher-income countries described in many observational studies, only organized, population-based screening programmes with
comprehensive quality control systems can provide the best balance between benefits and harms and can ensure equitable services.

Screening every two years seems to provide the best trade-off between benefits and harms in higher-resource settings and this may also apply to
limited resource settings with relatively strong health systems.

Limited Resource Settings with Weak Health Systems

In limited resource settings with weak health systems, where the majority of women with breast cancer are diagnosed in late stages and
mammography screening is not cost-effective and feasible, early diagnosis of breast cancer through universal access of women with symptomatic
lesions to prompt and effective diagnosis and treatment should be high on the public health agenda. Clinical breast examination, a low-cost
screening method, seems to be a promising approach for these settings and could be implemented when the necessary evidence from ongoing
studies becomes available.

Women Aged 40-49 Years

Well-resourced Settings

In well-resourced settings, WHO suggests an organized, population-based screening programme for women aged 40 to 49 years only if such
programme is conducted in the context of rigorous research, and monitoring and evaluation, if the conditions for implementing an organized
programme specified in this guide are met by the health-care system, and if shared decision-making strategies are implemented so that women's
decisions are consistent with their values and preferences. (Conditional recommendation based on moderate quality evidence)

Justification: On the basis of the limited evidence available, there is uncertainty as to the balance between benefits and harms of mammography
screening programmes in women aged 40 to 49 years. The reduction in breast cancer mortality is proven in randomized controlled trials (RCTs);
however, due to the much lower incidence rate of breast cancer in this age group and the somewhat lower sensitivity of mammography, the
absolute benefits are small. On the other hand, harms – particularly in terms of cumulative false-positive rates – seem to be high. There is also
uncertainty about the optimal screening interval. Therefore, there is a need for research in this age group.

Limited Resource Settings with Weak or Relatively Strong Health Systems

In limited resource settings with weak or relatively strong health systems, WHO recommends against the implementation of population-based
screening programmes for women aged 40 to 49 years. (Strong recommendation based on moderate quality evidence)

Justification: Because the limited evidence of mammography screening programmes for women aged 40 to 49 years comes only from higher-
income countries, there is a greater level of uncertainty about the effects of these programmes in limited resource settings. Furthermore, although in
such settings the proportion of women aged 40 to 49 years presenting with breast cancer may be relatively high (mainly due to demographic
factors), the absolute risk of developing breast cancer in this age group is low compared to the risk in women over age 50. In limited resource
settings, health investments should be made in interventions that promise a greater net benefit.

In limited resource settings, where the majority of women with breast cancer are diagnosed in late stages, and mammography screening is not cost-



effective and feasible, early diagnosis of breast cancer through universal access of women with symptomatic lesions to prompt and effective
diagnosis and treatment should be high on the public health agenda. Clinical breast examination, a low-cost screening method, seems to be a
promising approach for these settings and could be implemented when the necessary evidence from ongoing studies becomes available.

Women Aged 70-75 Years

Well-resourced Settings

In well-resourced settings, WHO suggests an organized, population-based screening programme for women aged 70 to 75 years only if the
programme is conducted in the context of rigorous research, the conditions for implementing an organized programme specified in this guide are
met by the health-care system, and if shared decision-making strategies are implemented so that women's decisions are consistent with their values
and preferences. (Conditional recommendation based on low quality evidence)

Justification: There is uncertainty regarding the balance between benefits and harms of mammography screening programmes for women aged 70
to 75 years because of the limited and low level of evidence available. While existing data indicate an effect that is comparable to the effect in
women aged 50 to 69 years, harms – particularly in terms of overdiagnosis and overtreatment – seem to be very high. Therefore, there is a great
need for research in this area.

Limited Resource Settings with Weak or Relatively Strong Health Systems

In limited resource settings with weak or relatively strong health systems, WHO recommends against the implementation of population-based
screening programmes for women aged 70 to 75 years. (Strong recommendation based on low quality evidence)

Justification: Because the scarce evidence available on mammography screening programmes for women aged 70 to 75 years comes only from
higher-income countries, there is a greater level of uncertainty about the effects of these programmes in limited resource settings. Moreover, the
Guideline Development Group expressed the view that resources should be allocated to interventions with a clear net benefit. In limited resource
settings generally, there are many other competing problems and a significant proportion of premature deaths correspond to avoidable causes for
which there are cost-effective and feasible interventions.

Definitions:

Grading of Recommendations Assessment, Development and Evaluation (GRADE) Categories of Quality of Evidence

High: The Guidelines Development Group is very confident that the true effect lies close to that of the estimate of the effect.

Moderate: The Guidelines Development Group is moderately confident in the effect estimate: the true effect is likely to be close to the estimate of
the effect, but there is a possibility that it is substantially different.

Low: Confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the true effect.

Very low: The group has very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of the
effect

Strength of Recommendations

Strong recommendations: With strong recommendations, the guideline communicates the message that the desirable effects of adherence to the
recommendation outweigh the undesirable effects. This means that in most situations the recommendation can be adopted as policy.

Conditional recommendations: These are made when there is greater uncertainty about the four factors above or if local adaptation has to account
for a greater variety in values and preferences, or when resource use makes the intervention suitable for some, but not for other locations. This
means that there is a need for substantial debate and involvement of stakeholders before this recommendation can be adopted as policy.

Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)



Disease/Condition(s)
Breast cancer

Guideline Category
Prevention

Screening

Clinical Specialty
Family Practice

Obstetrics and Gynecology

Oncology

Preventive Medicine

Radiology

Intended Users
Advanced Practice Nurses

Health Care Providers

Nurses

Physician Assistants

Physicians

Public Health Departments

Guideline Objective(s)
To provide policy-makers, health-care managers, and health-care providers with clear, objective and independent guidance on the balance
between benefits and harms of mammography screening in women of different age groups
To disseminate the recommendations based on this guidance among policy-makers, health-care providers, health-care managers, women
and the general public in order to promote informed decisions in this area

Target Population
Asymptomatic women at average risk for breast cancer in different age groups (40-49 years, 50-69 years, and 70 years and above)

Note: The scope of the guideline does not include women with an elevated risk for breast cancer independent of age, or women with breast
symptoms or a palpable mass.

Interventions and Practices Considered
1. Mammography screening every two years (women aged 50-69 years)
2. Organized, population based mammography screening programme

Women aged 40-49 years



Women aged 70-75 years

Major Outcomes Considered
Breast cancer-specific mortality
Health-related quality of life
Disability-adjusted life years
All-cause mortality
Overtreatment
Reduction in mastectomies
Overdiagnosis
Cumulative false-positives

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
The systematic review followed an umbrella design (overview of reviews). Eligible studies were systematic reviews or evidence synthesis reports
that evaluated mammography screening outcomes of interest in women at average risk, regardless of the study location or the language of the
report. Databases were searched from the inception of each database up to December 2012 for relevant studies published in any language. The
databases included EMBASE (1988 to 2013 Week 03), MEDLINE(R) In-process & other non-indexed citations and Ovid MEDLINE(R)
(1946 to present), EBM Reviews and Cochrane Database of Systematic Reviews (2005 to December 2012). The search strategy was designed
and conducted by an experienced librarian with input from the World Health Organization (WHO) methodologist. Controlled vocabulary
supplemented with keywords was used to search for systematic reviews of outcomes of mammography screening. Additional references were
identified by contacting experts and reviewing bibliographies of identified studies. The strategy used is described in the "Search Strategy" section in
the original guideline document.

The most relevant reviews were chosen on the basis of: (1) the most comprehensive (summarizing the largest number of studies); (2) the most
recent (published in the last 5 years for systematic reviews of randomized trials and observational studies and in the last 10 years for systematic
reviews of psychological impact and quality of life); and (3) the highest quality, as measured by the AMSTAR tool for assessing the methodological
quality of systematic reviews. If two systematic reviews summarized the same trials, the one with the higher AMSTAR score was chosen. In
general, systematic reviews summarizing randomized trials had higher quality (score >10) whereas those summarizing observational studies had
moderate scores (5-6) or did not describe details sufficient for quality assessment. Systematic review selection, appraisal and data extraction were
performed by a single methodologist considering the availability of multiple high-quality systematic reviews. Searches for newer individual studies
were not performed because there haven't been new randomized trials of mammography since 1991 nor are they expected to be conducted, and
because the systematic reviews of the observational studies are very recent. Outcomes of interest were determined a priori by a WHO Expert
Panel on the basis of importance for decision-making through a voting and consensus process.

The PICO (Population, Intervention, Comparison, Outcomes) question for this evidence review and the associated WHO statement are described
in Table 1 of the original guideline document.

Number of Source Documents
The search yielded 229 citations of which 14 systematic reviews were selected (four summarized randomized trial data, eight summarized



observational studies, and two summarized outcomes relevant to mammography- associated anxiety and quality of life). Reviews are described in
Tables 3-5 in the original guideline document. Two additional systematic reviews were evaluated and their conclusions are presented in the results
section of the original guideline but were not used in the evidence tables because their data, list of included studies, and conclusions greatly
overlapped with other reviews.

See the PRISMA flow diagram in the original guideline document for more information on the literature search results.

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Grading of Recommendations Assessment, Development and Evaluation (GRADE) Categories of Quality of Evidence

High: The Guidelines Development Group is very confident that the true effect lies close to that of the estimate of the effect.

Moderate: The Guidelines Development Group is moderately confident in the effect estimate: the true effect is likely to be close to the estimate of
the effect, but there is a possibility that it is substantially different.

Low: Confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the true effect.

Very low: The group has very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of the
effect

Methods Used to Analyze the Evidence
Review of Published Meta-Analyses

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
The quality of evidence was rated using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) framework. The
quality of evidence is rated down for increased risk of bias, indirectness, imprecision, publication bias and inconsistency; and is rated up for a large
effect size, dose-response effect, and when all plausible confounding is considered to strengthen the association. The small number of existing trials
and the heterogeneity of the observational studies did not allow for a formal statistical evaluation of publication bias; hence, this is not used to rate
down the evidence although it may have existed. When existing GRADE evidence profiles were found, these were reviewed across multiple
sources and their data were verified before being adapted for this report. When GRADE profiles were unavailable, they were created de novo.
Organized population-based cancer screening programmes were defined as those that target all the population at risk in a given geographical area
with a high specific cancer burden and that offer the same level of screening, diagnosis and treatment services to all participants; and include quality
control strategies that assure high quality of screening, assessment and therapy as well as adequate follow-up.

Available Mammography Randomized Controlled Trials

The body of evidence used in the available systematic reviews and existing guidelines on mammography screening mainly included seven
randomized controlled trials enrolling 600,000 women (see Table 6 in the original guideline document). The risk of bias in these trials remains a
controversial topic among experts and is likely to be moderate overall. The trials suffer indirectness to contemporary practice since the care of
breast cancer (particularly surgical practice and mastectomy) has significantly changed over the last 30 to 40 years. Furthermore, the trials provide
indirect evidence to screening mammography in settings with high participation rates, a service-based approach, and quality control strategies that
assure adequate follow-up.

See Annex B in the original guideline document for additional information, including outcome data sources and evidence profiles.



Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
Development Process

Review Groups

World Health Organization (WHO) Steering Group

Members of the Steering Group were WHO staff members working in areas related to this topic at WHO headquarters and regional offices. The
Steering Group contributed to the planning and oversight of the process of guideline development, reviewed the research questions, advised on the
establishment of the Guideline Development Group (GDG) and the External Review Group (ERG), ensured that the process was carried out with
objectivity and independence, and will provide the necessary support to mobilize resources for the dissemination, country adaptation and
implementation of the guideline.

GDG

Members of the GDG were invited in their individual capacities. They represented different disciplines and diverse socioeconomic and
geographical settings. The GDG was involved in the development of the guideline and the central task of the members was to produce evidence-
based recommendations, taking into account diverse values and preferences. Individuals with very strong and passionate views on the subject were
excluded from the GDG. The methodologist of the group was selected from the list provided by the Guideline Review Committee (GRC)
secretariat and has not worked or published on mammography screening.

Chairs of the GDG

In consultation with the GRC secretariat it was decided to have two co-chairs for the GDG: the methodologist to facilitate discussions on
methodological issues, and a GDG member with experience in assessment and management of screening programmes to guide discussions on
content issues during the decision-making process. Both co-chairs were selected on the basis of their expertise and capacity in leading group
discussions in a professional and unbiased manner.

External Review Group

Members of this group represented different geographical regions. The members were invited to review the completed draft of the guideline and
were advised that the recommendations already agreed by the GDG could not be changed. Members included experts and stakeholders who had
an interest in the topic and were likely to appraise the output from different scientific or philosophical perspectives, but who would eventually
support the implementation of the recommendations.

Decision-making

Members of the WHO Steering Group, with the support of the guideline methodologists, drafted the scope of the guideline, refined the PICO
(patient, intervention, comparison, outcome) questions and identified possible outcomes. The GDG agreed on the scoping document, selected the
critical and important outcomes, provided input on the Evidence Report, and decided on the direction and strength of the recommendations during
the GDG consensus meeting. An evidence-to-recommendations decision tool, which was adapted from a template provided by the GRC
secretariat, was used to guide the decision-making process (see the template in Annex A of the original guideline document). The
recommendations were agreed by consensus. This means that recommendations were accepted when the majority of the group members agreed
with them and there was no major objection to acceptance.

After the meeting, the revised Evidence Report, the draft meeting report and the draft recommendations were circulated to the entire group. One
GDG member who attended the consensus meeting did not agree later on with the recommendations and stated he/she could not co-author the
document. Another member, who did not attend the consensus meeting, declared that the agreed recommendations were in conflict with the
position of a regional patients' organization and, therefore, he/she could not endorse them. These two individuals had their names removed from the
list of members of the GDG.

Rating Scheme for the Strength of the Recommendations



Strength of Recommendations

Strong recommendations: With strong recommendations, the guideline communicates the message that the desirable effects of adherence to the
recommendation outweigh the undesirable effects. This means that in most situations the recommendation can be adopted as policy.

Conditional recommendations: These are made when there is greater uncertainty about the four factors above or if local adaptation has to account
for a greater variety in values and preferences, or when resource use makes the intervention suitable for some, but not for other locations. This
means that there is a need for substantial debate and involvement of stakeholders before this recommendation can be adopted as policy.

Cost Analysis
Cost-effectiveness analysis carried out by the World Health Organization (WHO) and partners in various middle-income countries using the WHO
CHOICE methodology showed that mammography screening was not cost-effective for a lower-middle income country. In contrast, it was cost-
effective for various upper-middle income countries. However, regional differences within countries were not taken into account. Furthermore,
organized mammography screening programmes may not be feasible for nationwide implementation in the short or medium term in these countries
due to fragmented health systems with uneven or limited capacity, resulting in lack of universal access to adequate diagnosis and treatment of
symptomatic breast disease. Regional programmes may be an option in populations with an appropriate burden of breast cancer if sufficient
resources are provided to implement and sustain an organized population based screening programme.

Limited resource settings, where the majority of women with breast cancer are diagnosed in late stages and mammography screening is not cost-
effective or feasible, should focus available resources on early diagnosis by ensuring universal access of women with symptomatic lesions to
prompt and effective diagnosis and treatment. Low-cost screening approaches such as clinical breast examination, which seems to be a promising
approach for these settings, could be implemented when the necessary evidence from ongoing studies becomes available.

Method of Guideline Validation
External Peer Review

Description of Method of Guideline Validation
The final draft guideline, including the recommendations, was sent to the seven External Review Group (ERG) members for review. Members of
the ERG were advised that it was not possible to modify the recommendations already agreed by consensus by the Guideline Development Group
(GDG). One reviewer decided at this stage to abstain from participating without providing a reason. Two reviewers agreed with some of the
recommendations but disagreed with others. Four reviewers agreed, in general, with the format and content of the guidelines. All six reviewers
provided further input on methodological and research issues, as well as on the justification for the recommendations. Modifications were
incorporated into the final document as appropriate and so long as they did not imply changing the agreed recommendations.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of supporting evidence is identified and graded for each recommendation (see the "Major Recommendations" field).

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
There is evidence across all age groups that organized, population-based mammography screening programmes can reduce breast cancer
mortality by around 20% in the group of women invited to attend screening versus the uninvited group. In general, the expected benefit in
women actually participating in screening is higher, but there appears to be a narrow balance between benefits and harms, particularly in



younger and older women.
Results from modelling showed that screening every two years seems to provide the best trade-off between benefits and harms. Screening
biennially from age 50 years to 69 years achieved a median 16% reduction in breast cancer deaths compared to no screening. Biennial
screening at age 40 years versus 50 years reduced mortality by an additional 3%, but it consumed more resources and yielded more false-
positive results. Biennial screening after the age of 69 years yielded some additional mortality reduction in all models, but overdiagnosis
increased substantially at older ages.

See the "Evidence of benefits and harms" section in the original guideline document for additional information.

Potential Harms
False-positive rates of mammography screening are common to all age groups, although they tend to be higher in younger age groups.
Biennial screening at age 40 years versus 50 years reduced mortality by an additional 3%, but it consumed more resources and yielded
more false-positive results. Biennial screening after the age of 69 years yielded some additional mortality reduction in all models, but
overdiagnosis increased substantially at older ages.
Mammography is associated with short-term anxiety in women requiring further investigation.
There is uncertainty about the magnitude of the harms of mammography screening programmes – particularly overdiagnosis and
overtreatment.

See the "Evidence of benefits and harms" section in the original guideline document for additional information.

Qualifying Statements

Qualifying Statements
The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever on
the part of the World Health Organization (WHO) concerning the legal status of any country, territory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which there may not
yet be full agreement.
The mention of specific companies or of certain manufacturers' products does not imply that they are endorsed or recommended by WHO
in preference to others of a similar nature that are not mentioned. Errors and omissions excepted, the names of proprietary products are
distinguished by initial capital letters.
All reasonable precautions have been taken by WHO to verify the information contained in this publication. However, the published material
is being distributed without warranty of any kind, either expressed or implied. The responsibility for the interpretation and use of the material
lies with the reader. In no event shall the WHO be liable for damages arising from its use.

Implementation of the Guideline

Description of Implementation Strategy
Dissemination and Implementation

The World Health Organization (WHO) guideline document, as well as the Evidence Report, will be published online (www.who.int/cancer 
). An official launch will be held and the recommendations will be widely disseminated to WHO regional and country

offices, partners, governments, nongovernmental organizations, technical agencies and other stakeholders. A summary of the guideline will be
published in a peer review journal. Clear and simple messages targeting women and the general public will be produced and posted on the
Internet.

Mammography screening is known to be cost-effective, feasible and affordable mainly in countries where there is good health infrastructure and all
the components for an early-detection programme are in place – including quality assurance systems and adequate, accessible diagnostic and
treatment facilities, and palliative care. Therefore, this guideline can be implemented mainly in higher-income and upper-middle-income countries.
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In collaboration with partners, WHO can support implementation activities by providing practical tools and direct technical assistance when
needed. Multicountry demonstration projects of organized population- based screening programmes can be implemented, particularly in upper-
middle-income countries that are planning to develop effective programmes.

WHO and partners will work with Member States to evaluate the impact of the guideline by coordinating efforts and providing advice and
practical support. In this regard, tools and information systems will be developed to assess the impact of the guide. This will initially include
assessment of performance indicators such as dissemination of the guidelines and adoption of the guideline recommendations within broad health
policies and programmes and in the context of national cancer control programmes. Countries that have fully established screening programmes or
that are developing demonstration programmes will be advised to include process indicators (such as compliance with and timeliness of screening,
diagnosis and treatment, and quality assurance schemes) and outcome indicators (including stage distribution at diagnosis, survival, breast cancer
mortality, rates of interval cancer, changes in end-users' knowledge and understanding of the benefits and harms of mammography screening, and
economic consequences).

The implementation strategies for individual recommendations can be found in the original guideline document.

Implementation Tools
Resources

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Staying Healthy

IOM Domain
Effectiveness

Patient-centeredness

Identifying Information and Availability
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